Objective: Establishing a core set of outcomes to be evaluated and reported in intervention trials aims to improve the usefulness of health research. There is no established core outcome set (COS) for childhood epilepsies. The aim of this study was to select a COS to be used in evaluative research of interventions for children with rolandic epilepsy (RE). Methods: We followed guidance from the COMET (Core Outcome Measures in Effectiveness Trials) Initiative. First, we identified outcomes that had been measured in research through a systematic review. Second, young people with RE, parents, and professionals were invited to take part in a Delphi survey in which participants rated the importance of candidate outcomes. Last, a face-to-face meeting was convened to seek consensus on which outcomes were critical to include and to ratify the final COS. Results: From 37 eligible papers in the review, we identified and included 48 candidate outcomes in the survey. We sent invitations to 165 people registered to take part in the survey; of these, 102 (62%) completed Round 1, and 80 (78%) completed
| INTRODUCTION
Epilepsy is a common neurological disorder that can be defined by a persisting tendency for epileptic seizures. Epilepsy encompasses many different conditions, including around 30 different epilepsy syndromes and affects people of all ages, including children. 1 Seizure reduction, freedom from seizures, and a significant reduction in duration and intensity of seizures are typical primary outcomes in trials evaluating interventions for epilepsy. However, it is important to consider the adverse effects of antiepileptic medication as well as nonseizure outcomes, particularly in developing children. The social and psychological consequences of seizures and children's perspectives are becoming more valued, and health-related quality of life (HRQoL) is an increasing focus for research. 2 It is important to consider that epilepsy-specific quality of life is not determined by seizures alone but can also be influenced by the child's learning, mental health, and social support. 3, 4 To overcome these issues, it is crucial to decide on a core set of outcomes that are of greater importance to children and their families. The variety of outcomes assessed in research and the different ways outcomes are measured can reduce the ability to combine and compare studies. 5 Recognizing a core set of outcomes to be measured and reported in all trials of interventions for specific conditions aims to advance the usefulness of research and avoid waste. [6] [7] [8] A core outcome set (COS) that recommends the same suite of outcomes measured in the same way reduces both heterogeneity between studies and outcome reporting bias. It can also increase the potential for carrying out meta-analysis for important outcomes. The development of a COS should include the views of patients, carers, and health professionals. 7 A COS may also be useful for other types of research, clinical audit, and structuring routinely collected health services clinical data. A COS specifies which aspects of health are to be assessed and how to measure them.
Currently, there is no COS for evaluative research of interventions in children with epilepsy. The Core Outcome Measures in Effectiveness Trials (COMET) Initiative database recently added a study focused on West syndrome 9 and a study conducted in Sri Lanka on the development of outcome criteria to measure effectiveness of antiepileptic medication. 10 The National Institute for Health Care and
Excellence guidelines recommend seizure freedom as a primary outcome alongside seizure reduction, quality of life, and cognitive functioning as secondary outcomes. 11 Cochrane reviewers advise focusing on longer-term outcomes such as psychosocial and health economic outcomes. 12 Scottish guidance recommends including aspects of academic attainment and mental health outcomes 13 and the International League Against Epilepsy (ILAE) has published guidance on outcome measurement for clinical trials. 14, 15 Children are included in the Common Data Elements recommended for epilepsy research by the National Institute of Neurological Disorders and Stroke (NINDS). 16 The NINDS recommends a comprehensive list of items across various domains, but children and parents were not consulted in the process. Round 2 (three young people, 16 parents, 61 professionals). In Round 2 we included four additional outcomes suggested by participants in Round 1. The consensus meeting included two young people, four parents, and nine professionals who were eligible to vote and ratified the COS as 39 outcomes across 10 domains. Significance: Our methodology was a proportionate and pragmatic approach toward producing a COS for evaluating research on interventions aiming to improve the health of children with RE.
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Key Points
• There was no established core outcome set for childhood epilepsy • Consensus-based methods were used to rate the importance of different outcomes in rolandic epilepsy; this included two rounds of a Delphi survey and a face-to-face meeting that included young people with rolandic epilepsy, parents, and various professionals • We identified 39 outcomes across 10 domains that contributed toward a core outcome set for use in epilepsy research
The aim of this study was to develop a COS relevant to evaluative research on interventions for children with rolandic epilepsy (RE), as an exemplar of common childhood epilepsy syndromes. RE is also known as "childhood epilepsy with centrotemporal spikes" in the revised ILAE classification.
1 RE is the most common childhood epilepsy, affecting 17%-25% of children with epilepsy in the 5-to 14-year age range. [17] [18] [19] The syndrome is associated with specific neuropsychological impairments such as in speech and language, literacy, and attention as well as motor coordination deficits but is not associated with autism spectrum disorder or intellectual disability. [20] [21] [22] Our study focused on children of school age (5-16 years old) with RE, and our protocol is published. 23 Specifically, our objectives were to review published research to identify outcomes reported in research and to seek consensus on which outcomes were perceived to be most important to measure in research. The work was conducted in partnership with families, health professionals, and epilepsy charities in the UK. Our work is motivated by the necessity to change the agenda from a seizure-centered medical model toward broader child and family priorities and to focus scarce resources on the most important outcomes. 24 Our primary aim was to propose a COS for evaluative trials, but the findings may also inform decisions on outcomes measured in audits and/or routinely collected services data. The scope of this study included outcomes of any medical or social intervention where the aim was to improve the health of children with epilepsy and was not limited to medication. This study is part of a program of work aiming to improve broad HRQoL for children with epilepsy. The COS will inform decisions about outcomes to be measured in a future clinical trial evaluating interventions for RE scheduled to begin recruitment in 2019.
| MATERIALS AND METHODS

| Ethics and registration
The study was conducted in line with COMET methodological recommendations, 25 with a published protocol 23 and was registered on the COMET database (www. 27 and the review is reported with reference to PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses). 28 To develop the COS, we undertook three steps: (1) identifying candidate outcomes, (2) rating the importance of candidate outcomes in a two-round Delphi survey, and (3) a face-to-face consensus meeting to ratify results of the Delphi survey and agree core outcomes. We convened an advisory panel (AP) of young people with epilepsy and their carers alongside to consult on various decisions throughout each step.
| Step 1. Identifying candidate outcomes
We identified candidate outcomes via structured, systematic review methods described in our protocol. 23 Briefly,
we looked for (1) 
| Step 2. Rating the importance of outcome domains in a two-round Delphi survey
The outcome domains identified in step 1 were taken forward for importance rating in a Delphi survey. We conducted the online Delphi survey over two rounds (R1 and R2) using DelphiManager software. 30 Our protocol proposed three rounds, but we shortened this to two rounds to reduce potential attrition and mitigate time constraints. We recruited participants from three key stakeholder groups: young people with RE aged 7-16 years, parents of children with RE, and professionals working with this group of children (pediatricians, pediatric neurologists, epilepsy specialist nurses, etc). We recruited participants through various platforms, including epilepsy charities, professional societies, and regional networks via OPEN UK (Organisation of Paediatric Epilepsy Networks). We posted advertisements on social media platforms (eg, Facebook and Twitter). Four NHS hospitals were set up as participant identification centers to enable clinicians to recruit patients, parents, and colleagues. We directed interested participants to the study website, where they could register using an online form. Participants were asked to rate the importance of each outcome in the Delphi survey using a scale from 1 to 9 in which options 1-3 were labeled "less important," options 4-6 were "important but not critical," and options 7-9 indicated "critical for inclusion" in the COS. Participants were able to suggest additional outcomes in R1, which were considered by the core team members for inclusion in R2 (Appendix S4). We considered whether the suggested outcomes were actually different from the concepts already covered in the existing Delphi and whether they had been suggested by more than one person. In R2, participants were shown the distribution of other stakeholders' scores from R1 in histograms as well as their own R1 score. They were asked to use this information to reflect on their score and rate the outcome again. Participants were able to give reasons for changing their score and leave free text comments.
We sent the Delphi survey link to people who registered interest online with a valid email address. R1 and R2 were open for 2 weeks each with a 1-week interval in between. After R2 closed, we downloaded the participant data and converted them into the percentage of stakeholders scoring from 1 to 9 across all outcomes. Our predefined consensus criteria were (1) most important "core" outcomes agreed by most stakeholders (>70% in each stakeholder group rated 7-9), (2) less important outcomes (>70% in each stakeholder group rated 1-3), and (3) those where there was partial or no agreement.
| Step 3: Consensus meeting
Results from R2 of the online Delphi (Table 3) were shown at a face-to-face half-day meeting in London. We sent invitations to participants who had completed both R1 and R2 of the Delphi. We encouraged parents to bring their children to the meeting if their child had also taken part in the Delphi. Travel costs were reimbursed on behalf of participants as well as a payment given to nonsalaried individuals. All three stakeholder groups were represented at the meeting (Appendix S5). A member of the research team (C.M.) chaired the meeting, and ground rules were agreed to ensure that all participants felt comfortable about speaking out in the group.
Outcomes that had met the a priori criteria of "consensus in" from the Delphi were initially displayed; all participants agreed that no further discussion was needed about their inclusion in the COS. All the remaining "no consensus" outcomes were displayed and discussed at the meeting. We gave participants red and green cards to vote with. Holding up a red card meant that the outcome was not important enough to include in the COS. Holding up a green card meant that the participant thought it critical that the outcome be included. The chair ensured that contrasting views about voting were discussed and that equal opportunity was given to participants to discuss their voting decisions. Outcomes meeting the criteria for "consensus in" during the meeting were incorporated into the COS. The final COS was presented and ratified to the group via email after the meeting so that people could have further time to think about their decisions and confirm.
| Patient and public involvement
Two parents of children with epilepsy were coapplicants when we sought funding for the program of research within this nested study and are coinvestigators. A Family Engagement Officer (FEO) convened an AP in the south of England to involve young people and parents as meaningful partners in the development and implementation of our research. The FEOs recruited young people with epilepsy and their parents through various UK charities (Young Epilepsy, Epilepsy Action, Epilepsy Research UK), clinical networks (including consultant clinics and epilepsy specialist nurses), word-of-mouth, online parent forums, and social media groups. We consulted AP members through face-to-face meetings and also remotely using email and telephone. The AP members were involved in reviewing the Core Health Outcomes in Childhood Epilepsy (CHOICE) documents sent to the ethics committee and the Delphi survey. Members of the AP were asked to consider ease of the instructions and use of the survey.
AP members provided insight as to the ease of the Delphi survey and the relevance of outcomes. Modifications were made to the Delphi survey based on AP feedback, and some wording for Delphi instructions were changed. Two parent lay coapplicants (D.R., J.C.) were part of the consensus meeting alongside the southern England FEO who helped to facilitate the contribution of parents and children in the meeting.
| RESULTS
| Step 1: Identifying candidate outcomes
Thirty-seven papers were included in the review ( Figure 1) ; 181 outcomes were recorded verbatim. A provisional list of 177 outcomes (Appendix S2) was reviewed at a face-toface meeting. There were a large number of outcomes that overlapped considerably, so outcomes were coded using the COMET taxonomy 29 into the following domains: physiological nervous system outcomes, physical functioning, social functioning, role functioning, emotional functioning/ well-being, cognitive functioning, global quality of life, and adverse events/effects. Similar outcomes were discussed and aggregated at the meeting that resulted in 48 overall outcomes for inclusion in R1 of the Delphi survey (Table 1) . Each outcome was given a lay domain name and description for use in the survey. The descriptions were agreed upon with two parent lay coapplicants at the study meeting.
| Step 2: Delphi survey
One hundred sixty-five people registered interest through our study website. Of the 165 interested people, 102 participants took part in R1 (professionals, n = 76, 75%; parents, n = 23, 20%; young people, n = 3, 3%), and 80 from R1 completed R2 (professionals, n = 61, 76%; parents, n = 16, 20%; young people, n = 3, 4%; Table 2 ). The majority of people who completed R2 were from London (professionals, 30%; parents and young people, 21%), with full demographics of participants available in Appendix S3. One professional withdrew from the study in R1 due to work commitments. Four people did not fully answer R1 questions, and only the questions they answered were included in the analysis. Twenty-two people did not fully complete R2 questions despite logging in, and only the questions they answered were analyzed. R1 and R2 of the Delphi were open for 2 weeks, with a 1-week gap in between the rounds to allow the histograms to be created and uploaded for R2. Forty-eight outcomes were rated in R1 (Table  1) and an additional 19 outcomes were suggested in R1, of which four were brought forward based on predefined decisions (Appendix S4). After the close of the Delphi survey, 11 outcomes met the a priori condition for "consensus in" from R2. Delphi R1 and R2 scores are shown in Table 3 . The attrition rate from R1 to R2 was 22% overall (33% of parents, 20% of professionals, 0% of young people), displayed in Table 2 .
| Step 3: Consensus meeting
Nineteen people were present at the face-to-face consensus meeting, and 15 were eligible to vote: two young people (aged 11 and 12 years), four parents, and nine professionals (two pediatricians, two pediatric neurologists, two sleep consultants, one clinical psychologist, one physiologist, and one professor of children's nursing), with information about meeting members available in Appendix S5. Five of the voters had not taken part in the Delphi survey but were deemed eligible as they had sufficient knowledge of the CHOICE project. Twenty-eight outcomes were voted as critical for the COS from the 41 no-consensus outcomes. Overall, 39 outcomes were deemed critical for inclusion in the COS split into 10 domains: seizures, sleep, global quality of life, mental health, social functioning, physical functioning, cognition, behavior, family life, and adverse events. An overview of the final COS and its development process is shown in Figure 2 and the results of the consensus meeting in Table 4 .
| DISCUSSION
This study enabled young people with epilepsy, parents, and health professionals from different backgrounds to come together and reach consensus on important outcomes to measure in evaluative research on RE. The 39 outcomes included in the COS were rated as "critical" by >70% of people in all three stakeholder groups. Using Delphi methodology avoids potential overinfluence of one type of stakeholder and captures different perspectives. Hence, our COS represents the view shared by young people with epilepsy, parents, and various health professionals working with children with epilepsy. Future research evaluating interventions for children with RE should use the CHOICE COS as a reference for selecting outcomes and consider its adaptability for other childhood epilepsies. The CHOICE COS is the result of a transparent process that was inclusive of young people and parents, as well as professionals in the field of epilepsy. The 39 outcomes across 10 domains perhaps represent more of a "comprehensive" rather than a "core" outcome set (Figure 2) . A COS is meant to be a minimum set of outcomes to report. Further work could consider reducing the number of outcomes by ranking which outcomes are of most importance, relevant to each other. We did not have enough time during our face-to-face meeting to undertake a ranking task. The COMET handbook 25 identifies examples of where ranking has been used [32] [33] [34] as well as a recent study from the COMET database conducted in Sri Lanka that used a ranking method. 10 Our COS captured commonly reported items such as "seizure frequency" consistent with existing guidelines. However, in contrast, our COS highlights non-seizure-related outcomes such as "school attendance" (attending school and engaging in school curriculum) and "feelings about epilepsy" (emotions or reactions to having epilepsy such as embarrassment or stigma) agreed as critical for inclusion in the COS. All COS outcomes and their definitions are in Table 1 . Outcomes such as "pain" were not deemed as important for an epilepsy COS across the stakeholder groups. This might be a reflection of the relevance of that outcome for this specific type of epilepsy. 21, 35 In the consensus meeting, the young people involved were vocal and fairly represented, and their views were often persuasive on other participants. The inclusion of more childcentered outcomes suggests that the seizure-centered view is not the only important outcome for HRQoL in young people with RE. Pragmatically, to inform our trial we are identifying and assessing epilepsy-specific HRQoL measures. The COMET database included a study conducted in Sri Lanka that has developed outcome criteria to measure effectiveness of antiepileptic therapy in children, which included young people with epilepsy as one of the stakeholder groups. 10 The study was published while we were in the process of conducting our study. Their study recruited 15 young people with epilepsy, and the outcomes that reached consensus were very similar to ours, which adds assurance that our COS captures outcomes important to young people with epilepsy across different settings. For example, their work included outcomes such as frequency of seizures, severity of seizures, seizure freedom, cognitive function, activities that children like to do, school attendance, behavior, and quality of life, which map well onto the COS we propose. Interestingly, they ranked their outcomes with frequency of seizures being most important, followed by quality of life, which might suggest that seizures affect QoL. 10 Major strengths of the CHOICE study include a prior defined protocol, 23 following COMET initiative methodology and using the standardized COMET taxonomy. 29 The DelphiManager software ensured that the views of all three stakeholder groups were given equal representation despite varying numbers of participants in each group. The DelphiManager survey method ensures fair representation, as analysis is assessed within stakeholder group before comparing across stakeholder groups. This is the same method we used in the consensus meeting, as we used proportions of stakeholder type to balance representation and compared within stakeholder group before comparing across groups. We included the views of young people with RE, their parents, and professionals in the Delphi, and we convened APs alongside to ensure PPI input at both the development and the implementation stage of the COS. A potential limitation of our study is that we conducted a proportionate rather than a comprehensive systematic review. Systematic reviews are time-consuming and for the purposes of COS development they may not generate additional outcomes for conditions that are common. 25 We did use various databases for the review and included a wide range of studies 23 ; we also provided opportunities for AP and survey participants to suggest any outcome domains not identified in the review. It is evident from the review results that a large number of varied outcomes have been used in epilepsy research, which demonstrates the important challenge of developing an agreed-upon COS. We encountered difficulties in recruiting RE patients to the CHOICE Delphi study, particularly that the term "rolandic" was unfamiliar to many families. Our participant information sheets and adverts used rolandic as well as the ILAE term "childhood epilepsy with centrotemporal spikes." The CHOICE study is a work package within a larger program of work called "Changing Agendas on Sleep Treatment and Learning" (CASTLE; http://castlestudy.org. uk), and decisions were made to reduce to two rounds rather than three in the Delphi survey to deliver the COS in time to inform design of the clinical trial. The impact of this meant that participant burden was lessened, which perhaps is a reason we had little attrition between the two rounds. However, a three-round Delphi would have possibly meant a larger sample of people may have reached consensus on more items.
T A B L E 3
The number of participants in our survey, particularly young people, was low despite our varied approach to recruitment. However, the three young people who took part in R1 of the survey also took part in R2. Attrition rates overall were good for the survey, with 78% of those who took part in R1 taking part in R2. This was despite the survey only being open for 2 weeks for each round. However, even with multiple email reminders, some telephone calls were needed to improve the response rate. Clinical work load and school term time, as well as the short window that the rounds were open for, are likely to have contributed to the time it took for participants to respond. The number of people in each stakeholder group who were able to attend the consensus meeting after participating in the online Delphi was lower than expected based on the number invited. The meeting was held on a weekday during school time, and parents and health professionals may have had different preferences for the timing of the meeting; specific needs such as clinic times for professionals and childcare needs should be taken into consideration for future studies.
The analysis of the Delphi results grouped professionals into one stakeholder group. We decided to group professionals due to small numbers in some professions. However, the Note. Green highlight indicates >70% of participants rated as 7-9 (critical for inclusion). Yellow highlight indicates >50% of participants rated as 7-9 (critical for inclusion).
varying roles of stakeholders may have had some influence on the level of engagement with a COS of children with RE. For example, the majority of professionals were epilepsy specialist nurses, pediatric neurologists, and pediatricians, and the smaller numbers were seen in lecturers and NHS managers. Voting in the consensus meeting was not conducted anonymously, because we wanted to seek consensus by having active discussion about shared or differing opinions and for participants to consider how other stakeholders voted.
The CHOICE COS focused principally on RE as an exemplar of childhood epilepsy. Focusing on RE avoided preferences for outcomes that might be affected by including children who have associated conditions such as autism or cerebral palsy. However, we suggest that the CHOICE COS could potentially be generalized across other childhood epilepsies. Future work could consider the extent to which any variations might be necessary to validate the COS in other childhood epilepsy syndromes. The scope of our work was primarily UK-based, but the COS may have broader international relevance. To promote uptake of the suggested COS internationally, an international consensus would be needed.
Having decided which outcomes to measure, the next step in the COS process is to decide how best to measure each of these outcomes and how to define them using published guidance. 36 The time burden for research participants will need consideration for the comprehensive outcome list we currently propose. Although further work is necessary to reduce the COS and define the outcomes further, our next step will be to identify and assess the measurement properties of epilepsy-specific HRQoL measures to inform the CASTLE trial and assess whether the outcomes we propose are measured by these instruments. We will consult guidelines on the selection of outcome measurement instruments for a COS developer by COSMIN (Consensus-Based Standards for the Selection of Health Measurement Instruments).
36
| CONCLUSIONS
We recommend that future evaluative research in RE considers utilizing the CHOICE COS as a framework for selecting outcomes for evaluative research. The CHOICE COS is a fair representation of the views of young people with RE, their parents, and professionals and has used established methodology. 25 Further work to reduce the COS to a smaller number of outcomes by ranking will make the COS more manageable. However, we propose that our work toward a COS helps advance research in childhood epilepsies. We hope that the utilization of outcomes suggested by this COS as a framework in future studies will reduce reporting bias and allow for evidence to be synthesized across different studies.
